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In  production  of  sugarbeets  on  irrigated  lands  in  the  Western  States,  soil  applications  of  in- 
secticides are  frequently  necessary  for  the  control  of  insects  that  attack  the  roots.  Several  chlo- 
rinated hydrocarbon  insecticides,  including  aldrin,  were  recommended  in  1963  by  the  U.S. 
Department  of  Agriculture  (2)  for  control  of  the  sugarbeet  wireworm,  Limonius  califomicus 
(Mannerheim),  the  Pacific  coast  wireworm,  L.  canus  LeConte,  the  western  field  wireworm, 
L.  infuscatus  Motschulsky,  and  the  Columbia  Basin  wireworm,  L.  subauratus  LeConte.  Also,  in 
1963  dldrin  and  endrin  worked  into  the  top  2  inches  of  soil  were  recommended  for  control  of  cut- 
worms (Noctuidae),  and  dieldrin  mixed  with  dry  seed  prior  to  planting  or  aldrin  worked  into  the 
top  3  inches  of  soil  was  recommended  for  control  of  the  sugarbeet  root  maggot,  Tetanops  myopae- 
formis  (Roder). 

Crop  Values  (1)  shows  that  in  1963  a  total  of  23,200,000,000  tons  of  sugarbeets  with  a  farm 
value  of  $288,000,000  was  produced  in  the  United  States.  From  this  production  of  raw  beets,  an 
estimated  2,700,000  tons  of  wet  beet  pulp,  215,000  tons  of  dried  beet  pulp,  and  870,000  tons  of 
dried  pulp  with  molasses  added  were  prepared.  The  use  of  beet  pulp  as  a  portion  of  the  diet  of 
lactating  and  meat  producing  animals  is  well  established. 

In  May  1963,  entomologists  at  Yakima,  Wash.,  set  up  a  study  designed  to  measure  the  effect 
of  the  insecticides,  aldrin,  dieldrin,  and  endrin  on  the  control  of  wireworms  and  to  determine  the 
residues  found  in  the  sugarbeets  at  harvesttime.  Western  Utilization  Research  and  Development 
Division  at  Albany,  Calif.,  processed  the  sugarbeets  in  their  pilot  laboratory.  Chemists  at  Yakima 
analyzed  the  soils,  raw  sugarbeets,  and  the  processed  products  for  aldrin,  dieldrin,  and  endrin. 

There  are  few  references  in  the  literature  on  the  presence  of  residues  in  sugarbeets  or  in 
sugarbeet  pulp.  Muns,  Stone,  and  Foley  (8)  in  1960  reported  that  where  3  pounds  of  actual 
toxaphene  per  acre  were  applied,  the  mature  sugarbeets  contained  less  than  0.4  p.p.m.  of 
toxaphene,  the  lower  limit  of  detection  of  their  analytical  method.  Johnson  and  Bischel  (5)  outlined 
the  potential  problemof  residues  in  sugarbeet  byproducts  and  stated  that  by  the  methods  presented 
in  their  paper,  where  400  pounds  of  5-percent  DDT  dust  were  applied,  the  DDT  residues  in  the 
mature  beets  were  less  than  0.2  p.p.m.,  the  lower  limit  of  detection  of  their  method. 
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The  introduction  of  gas  chromatography  has  made  it  possible  to  determine  residues  at  levels 
that  were  not  measurable  by  the  former  methods  of  analysis. 

GROWING,  SAMPLING,  AND  PROCESSING 

Aldrin  and  endrin  were  applied  at  the  rate  of  5  pounds  actual  and  dieldrin  at  3  pounds  actual 
per  acre  as  emulsion  sprays  on  May  14,  1963.  The  water  emulsions  of  the  insecticides  were 
applied  to  the  soil  surface  with  a  power  sprayer  at  the  rate  of  38  gallons  per  acre.  The  soil  was 
double-disced  within  3  hours  of  the  application.  The  experimental  treatments,  including  a  control 
without  insecticides,  were  compared  in  4  randomized  block  replicates.  Each  plot  was  36  X  90  feet. 
On  May  15,  1963,  sugarbeet  seeds  treated  with  dieldrin  and  captan  were  planted.  The  sugarbeets 
were  grown  to  maturity  using  commercial  practices  which  included  sprinkler  irrigation. 

At  harvesttime  approximately  60  pounds  of  sugarbeets  were  hand  dug  from  each  experimental 
plot.  The  tops  and  crowns  were  removed  in  the  field  and  the  loose  soil  brushed  from  the  sugar- 
beets  at  the  laboratory.  The  four  replicate  samples  of  sugarbeets  of  each  treatment  were 
composited.  Two  hundred  pounds  of  each  of  the  composites  were  shipped  in  a  refrigerated  truck 
to  Albany  for  the  processing  study,  and  the  remainder  was  kept  at  Yakima  for  the  analytical 
studies. 

Soil  samples  were  also  taken  from  all  the  plots.  Twenty  cores,  each  1  inch  in  diameter  and 
6  inches  deep,  were  taken  at  random  over  each  plot  and  were  then  composited.  Each  replicate  of 
each  treatment  and  the  control  were  analyzed  separately. 


Yakima,  Wash. ,  Laboratory 

At  the  Yakima,  Wash.,  laboratory  the  composite  raw  sugarbeet  samples  were  scrubbed  with 
a  brush  under  running  water  to  remove  any  adhering  soil  and  two  opposite  quarters  from  each 
sugarbeet  were  ground  in  a  mechanical  food  chopper.  One-hundred-gram  portions  of  the  ground 
sugarbeets  were  placed  in  labelled  plastic  bags  and  kept  frozen  until  analyzed. 

The  soil  samples  were  air-dried.  After  drying,  the  soils  were  screened  through  a  16-mesh 
sieve  and  100-gram  portions  were  weighed  out  and  kept  frozen  until  analyzed. 

Albany,  Calif. ,  Laboratory 

When  the  sugarbeet  samples  were  received  at  the  Albany,  Calif.,  laboratory,  they  were  stored 
at  3°  C  in  moist  pine  shavings  until  they  were  processed.  They  were  then  sliced  into  thin  pieces 
(cossettes)  and  extracted  with  water  at  70°  C  in  an  Olsen  Laboratory  diffuser  .  The  diffusion 
juice  was  limed  using  2-percent  CaO  and  then  carbonated  in  a  model  Dorr  Carbonater  at  pH  10.15 
measured  at  80O  c  (7). 

Samples  for  insecticide  analysis  were  taken  after  equilibrium  had  been  obtained.  The  cossette 
samples  were  frozen  with  Dry  Ice  and  stored  at  -30  F.  The  pulp  samples  were  pressed,  the  press 
water  discarded,  and  the  pulp  then  dried  14  hours  at  170°  F.  The  first  carbonation  juice  samples 
were  filtered  and  the  dry  muds,  mostly  calcium  carbonate,  were  dried  at  60  °  C  in  vacuo.  Both 
the  raw  diffusion  juice  and  the  filtered  first  carbonation  juice  were  frozen  as  quickly  as  possible 
in  a  Dry  Ice-alcohol  bath,  and  stored  at  -30°  F.  After  all  the  samples  had  been  prepared,  they 
were  shipped  to  Yakima  with  sufficient  Dry  Ice  to  keep  them  frozen,  and  they  were  stored  frozen 
until  analyzed. 


Mention  of  a  proprietary  product  in  this  publication  does  not  constitute  a  guarantee  or  warranty  of  the  product 
by  the  U.S.  Ctepartment  of  Agriculture  and  does  not  imply  its  approval  by  the  Department  to  the  exclusion  of  other 
products  that  may  also  be  suitable. 


ANALYTICAL  LABORABORY  PROCEDURES 

Sugarbeets 

Portions  of  the  ground  raw  sugarbeets  were  allowed  to  partially  thaw  and  were  extracted  4 
minutes  with  distilled  acetonitrile.  Anhydrous  sodium  sulfate  then  was  added  and  the  samples 
stirred  and  filtered  through  additional  anhydrous  sodium  sulfate. 

Portions  of  the  acetonitrile  extracts  were  cleaned  up  by  shaking  them  with  a  mixture  of 
Attaclay:Magnesol:Nuchar  C-190-N  (4:3:1-1/2).  After  filtering,  portions  of  the  filtrates  were 
combined  with  distilled  water  and  saturated  sodium  sulfate  (4:1)  and  then  extracted  with  distilled 
n-hexane,  dried  with  anhydrous  sodium  sulfate  and  filtered.  The  hexane  extracts  were  evaporated 
to  dryness  in  a  warm  water  bath  with  air  and  taken  up  in  a  definite  volume  of  distilled  n-hexane 
and  analyzed  by  the  Lovelock  and  Lipsky  method  (6)  using  a  Wilkins  Hi-Fi  (A-600)  gas  chroma- 
tograph  instrument  with  a  tritium  detector. 

Soil 

Portions  of  the  screened  soil  were  tumbled  30  minutes  in  an  end-over-end  fashion  with  a 
2:1  mixture  of  distilled  n-hexane  and  isopropyl  alcohol.  The  samples  were  filtered  through  filter 
paper  and  the  filtrate  washed  with  distilled  water  until  all  the  isopropyl  alcohol  was  removed.  The 
extract  was  then  shaken  with  anhydrous  sodium  sulfate  and  filtered  through  a  filter  paper  con- 
taining anhydrous  sodium  sulfate. 

Portions  of  the  n^-hexane  extracts  were  concentrated  to  dryness  in  the  same  manner  as  the 
sugarbeet  extracts  and  analyzed  the  same  way. 

Cossettes 

Samples  of  the  cossettes  were  blended  with  isopropyl  alcohol,  transferred  to  a  tumbling  jar 
with  distilled  n-hexane,  tumbled  for  1  hour,  and  filtered.  The  isopropyl  alcohol  was  washed  from 
the  filtered  extract  and  the  extract  dried  in  the  same  way  as  the  soils,  A  portion  of  the  extract 
was  shaken  with  a  mixture  ofNucharC-190-N  and  Magnesol,  filtered  through  a  layer  of  anhydrous 
sodium  sulfate,  and  the  flask  and  filter  washed  repeatedly  with  a  1:1:8  mixture  of  ethyl  ether, 
benzene,  and  distilled  n-hexane.  The  solvent  mixture  was  dried  with  anhydrous  sodium  sulfate, 
filtered,  evaporated  to  dryness  in  the  same  manner  as  the  soils,  and  analyzed  in  the  same  way. 
A  Research  Specialities  (602B)  gas  chromatograph  instrument  with  a  strontium  90  detector  was 
used. 

Dried  Beet  Pulp 

Prior  to  extraction,  the  dried  beet  pulp  was  reduced  to  a  finer  particle  state  in  a  Waring 
Blendor,  This  ground  pulp  was  extracted  by  tumblingfor  1  hour  with  a  2:2:3  mixture  of  isopropyl 
alcohol,  distilled  water,  and  distilled  n-hexane.  From  this  point  the  samples  were  handled  in  the 
same  manner  as  the  cossettes. 


Carbonation  Mud 

The  carbonation  mud  was  extracted  by  tumbling  fori  hour  with  a  mixture  of  distilled  ii-hexane 
and  isopropyl  alcohol  (2:1).  The  procedure  from  this  point  was  the  same  as  for  dried  beet  pulp. 


Diffused  and  First  Carbonation  Juices 

The  juices  were  allowed  to  thaw  completely,  then  thoroughly  stirred,  and  portions  removed 
for  analysis.  A  liquid-liquid  extraction  with  juice,  isopropyl  alcohol,  and  distilled  n-hexane  (1:1:2) 
was  done.  Each  sample  was  extracted  3  times  to  ensure  complete  extraction  of  the  insecticide. 
After  removal  of  the  water,  isopropyl  alcohol,  and  nonsoluble  portions  of  the  juice,  the  n-hexane 
extract  was  shaken  with  and  filtered  through  anhydrous  sodium  sulfate,  concentrated  to  known 
volume,  and  analyzed  by  gas  chromatography. 

RECOVERY  OF  KNOWN  AMOUNTS  OF  INSECTICIDES 

Known  amounts  of  aldrin,  dieldrin,  and  endrin  were  added  to  nontreated  control  samples  of 
raw  sugarbeets,  cossettes,  dried  beet  pulp,  carbonation  mud,  and  soils  prior  to  extraction  and  the 
percentage  recovery  was  determined.  Companion  nontreated  control  samples  were  analyzed  and 
the  recovery  samples  corrected  accordingly.  The  values  obtained  are  given  in  table  1.  No  attempt 
was  made  to  fortify  the  juices  from  these  samples.  It  was  believed  that  the  addition  of  the  in- 
secticides in  organic  solvents  to  the  juices  would  merely  result  in  the  insecticides  dropping  out 
of  the  solution  and  thereby  not  being  evenly  distributed  throughout  the  juice  samples. 


Table  1. — Fortification  level  and  amount  of  insecticide  recovered  from  fortified  control  samples 


Sample 


Fortification  level 


Insecticide  recovery 


Aldrin 


Dieldrin 


Endrin 


P.p.m. 


Soils 

Raw  beets 

Cossettes 

Dried  pulp 

Carbonation  mud, 


Percent 


Percent 


Percent 


LOO 

112 

95 

96 

2.00 

102 

91 

108 

.20 

108 

91 

72 

.02 

100 

95 

97 

.02 

86 

80 

87 

.02 

85 

102 

113 

DISCUSSION  AND  RESULTS 

Aldrin,  dieldrin,  and  endrin  residues,  expressed  in  p.p.m.,  found  in  the  soils  in  which  the 
sugarbeets  were  grown,  the  raw  sugarbeets,  and  the  processing  products  of  sugarbeets  are 
presented  in  table  2.  Two  of  the  processing  products,  molasses  and  sugar,  were  not  made  be- 
cause of  lack  of  facilities  to  make  them. 

Table  3  gives  the  amount  of  each  product  produced  from  100  g.  of  fresh  cossettes.  Cossettes 
are  the  chips  or  slices  into  which  the  raw  sugarbeets  are  sliced  prior  to  extraction  of  the  sugar 
with  water. 

Table  4  shows  the  amount  of  total  insecticide  and  percent  found  in  each  product  produced  from 
100  g.  of  cossettes. 

Table  5  gives  the  insecticide  content  of  the  treated  soils  at  harvesttime. 


Table  2. — Insecticide  residues  found  in  soils,  raw  sugarbeets,  and  products  from 

processing  sugarbeets  ■'■ 


Insecticide  treatment 
and  material  analyzed 


Aldrin 


Dieldrin 


Endrin 


P.p.m.^ 


Aldrin,  5  lb.  per  acre: 

Soils 

Raw  sugarbeets 

Cossettes 

Dried  pulp 

Carbonation  mud 

Raw  juice 

First  carbonation  juice. 

Dieldrin,  3  lb.  per  acre: 

Soils 

Raw  sugarbeets 

Cossettes 

Dried  pulp 

Carbonation  mud 

Raw  juice 

First  carbonation  juice. 

Endrin,  5  lb.  per  acre: 

Soils 

Raw  sugarbeets 

Cossettes 

Dried  pulp 

Carbonation  mud 

Raw  juice 

First  carbonation  juice. 


P.p.m.^ 


P.p.m.' 


0.900 

0.910 

<0.020 

.018 

.170 

<.010 

<.005 

.213 

<.010 

.027 

1.712 

.041 

.012 

.333 

.013 

.006 

.008 

<.005 

.001 

.001 

<.001 

<.010 

1.750 

<.020 

<.010 

.095 

<.010 

<.005 

.122 

<.010 

<.005 

1.487 

.042 

<.005 

.227 

.011 

<.005 

.013 

<.005 

.001 

.002 

<.001 

<.010 

<.010 

2.790 

<.005 

<.010 

.244 

<.005 

.008 

.195 

<.005 

.089 

1.621 

<.005 

.013 

.360 

<.001 

<.001 

.008 

<.0005 

<.0005 

.004 

-•-These  results  have  been  corrected  for  the  apparent  insecticide  in  the  control  samples  and 
for  the  recovery  and  are  duplicate  results  from  a  composite  sample  of  4  plots  except  for  the 
soils  and  juices.  The  juices  are  single  results  from  a  composite  sample  and  have  not  been  cor- 
rected for  recovery.  The  soils  data  are  the  average  of  the  analyses  of  the  4  plots. 

2  The  lower  limit  of  measurement  varies  with  the  size  of  the  sample  injected  and  the  sensi- 
tivity of  the  column  used  in  the  gas  chromatograph  to  that  particular  insecticide. 


Table  3. — Amount  of  each  product  produced  per  100  grams  of  fresh  cossettes 


Insecticide 

Cossettes 

Dry  pulp 

Raw  juice 

First  carbonation 

treatment 

Juice 

Mud 

Grams 

Grams 

Milliters 

Milliters                 Grams 

Control 

100 

6.0 

141 

159                          3.6 

Endrin . 

100 

6.0 

161 

184                          3.6 

Dieldrin 

100 

6.0 

129 

146                           3.6 

Aldrin,  ....... 

100 

6.0 

122 

139                           3.6 

Table  4.— Total  insecticide  found  in  amount  of  each  product  produced  from  100  grams  cossettes 

and  percent  found  in  each  product "'" 


Sample 


Aldrin 
5  pounds  per  acre 


Dieldrin 
3  pounds  per  acre 


Endrin 
5  pounds  per  acre 


Cossettes 

Raw  juice 

Dried  pulp 

First  carbonation  mud  , 
First  carbonation  juice 


Mmg.  ^ 

Percent^ 

2 
Mmg. 

3 

Percent 

Mmg. 

Percent 

21.30 

100.0 

12.20 

100.0 

20.30 

100.0 

1.71 

8.0 

1.68 

13.8 

1.29 

6.3 

10.68 

50.1 

9.17 

75.2 

10.26 

50.5 

1.29 

6.1 

.86 

7.0 

1.34 

6.6 

.28 

1.3 

.29 

2.4 

.74 

3,6 

-'-  In  this  table  the  residues  of  aldrin,  dieldrin,  and  endrin  found  in  each  product  under  each 
treatment  were  added  together. 

^  MicrogramSo 

^  The  cossettes  were  considered  to  be  the  starting  product  for  the  process  and  each  percent 
represents  the  proportion  of  the  total  insecticide  found  in  the  cossettes. 


Table  5, — Insecticide  content  of  treated  soils  at  harvesttime 


Insecticide 
treatment 

Aldrin 
found 

Dieldrin 
found 

Endrin 
found 

Total  combined 

insecticide 

found 

Lb.  per  acre 
1.80 

Lb.  per  acre 

1.82 
3.46 

Lb.  per  acre 

Lb.  per  acre 

Aldrin,  5  lb.  per  acre  , 

Dieldrin,  3  lb.  per  acre 

Endrin,  5  lb.  per  acre 

5.06 

3.62 
3.46 
5.06 

"^  These  results  have  been  corrected  for  the  average  recovery  and  the  pretreatment  results. 
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The  dried  pulp  contains  the  major  portion  of  the  insecticide  that  was  found  in  the  processing 
method.  When  pulp  was  made  from  sugarbeets  grown  in  soil  treated  with  5  pounds  of  aldrin  per 
acre,  it  contained  1.78  p. p.m.  total  insecticide,  which  was  mostly  dieldrin.  Table  4  shows  that 
this  represented  50.1  percent  of  the  insecticide  present  in  the  cossettes.  The  cossettes  contained 
0.213  p.p.m.  of  total  insecticide.  Pulp  made  from  sugarbeets  grown  in  3  pounds  of  dieldrin  per 
acre  contained  1.52  p.p.m.  total  insecticide  primarily  as  dieldrin,  and  this  was  equal  to  75.2  per- 
cent of  the  insecticide  found  in  the  cossettes  which  contained  0.122  p.p.m.  Pulp  made  from  sugar- 
beets  grown  in  5  pounds  of  endrin  per  acre  contained  1.710  p.p.m.  mainly  as  endrin  and  It  repre- 
sented 50.5  percent  of  the  amount  found  in  the  cossettes  which  had  an  insecticide  content  of  0.203 
p.p.m.  These  data  show  that  if  the  insecticide  is  found  in  the  cossettes,  a  substantial  part  of  it 
will  be  present  in  the  dried  pulp. 

The  first  carbonation  juice  from  which  the  sugar  is  made  contained  1.3  percent  of  the  in- 
secticide found  in  the  cossettes  in  the  aldrin- treated  plot,  2.4  percent  in  the  dieldrin-treated 
and  3.6  percent  in  the  endrin-treated  plot.  The  carbonation  juice  and  carbonation  mud  should 
have  an  insecticide  content  approximately  equal  to  the  raw  juice  from  which  they  were  made. 
The  data  in  table  4  confirm  this. 

Sugarbeets  in  this  area  are  generally  considered  to  contain  an  average  of  14  percent  crude 
sugar  (sugar  plus  molasses).  This  would  mean  that  100  g.  cossettes  (table  4)  would  contain  14  g. 
of  crude  sugar.  On  this  basis  the  first  carbonation  juice  would  have  an  insecticide  content  of 
0.02  to  0.053  p.p.m.  calculated  on  the  sugar  content  where  the  micrograms  of  insecticide  ranged 
from  0.28  in  the  aldrin-treated  plot  to  0.74  in  the  endrin-treated  plot.  It  seems  possible  that  in 
view  of  the  way  of  purifying  sugar,  the  insecticide  found  in  the  first  carbonation  juice  would  end 
up  in  the  molasses. 

The  total  amount  of  insecticides  (aldrin,  dieldrin,  and  endrin)  were  measured  in  100  g.  of 
cossettes  in  each  treatment.  The  distribution  of  these  insecticides  throughout  the  products  when 
these  cossettes  were  processed  was  determined.  Fifty-eight  percent  of  the  insecticide  in  the 
cossettes  from  the  aldrin  treatment  was  found  in  the  raw  juice  and  dried  pulp  as  dieldrin.  In  the 
dieldrin  treatment  89  percent  of  the  insecticide  was  recovered  in  these  two  products,  primarily 
as  dieldrin.  In  the  endrin  treatment  57  percent  of  the  insecticide  was  recovered  mostly  as  endrin. 
The  two  basic  products  into  which  the  cossettes  are  divided  are  the  pulp  and  juice. 

There  are  several  possible  explanations  for  the  incomplete  recovery  of  the  insecticide  that 
was  present  in  the  cossettes.  An  undetermined  loss  of  insecticide  probably  occurred  when  the 
pulp  press  water  was  discarded.  The  concentration  of  insecticide  in  this  water  should  be  the  same 
as  in  the  raw  juice,  and  if  so  would  account  for  about  5  percent  of  the  loss  of  insecticide  that  was 
present  in  the  cossettes.  There  may  be  a  loss  of  insecticide  when  the  pulp  is  dried  14  hours  at 
170°  F.  In  the  first  step  codistillation  of  the  insecticides  with  water  may  take  place  when  the 
water  is  diffusing  through  the  cossettes  at  70°  C  or  150°  F.  Bowman  etal.  (3)  proved  that  DDT 
codistilled  with  water,  and  also  Bowman  et  al.  (4)  showed  that  for  8  insecticides  including  aldrin 
and  dieldrin,  codistillation  with  water  might  cause  large  losses. 

The  soils  were  analyzed  before  application  of  the  insecticides  and  at  harvesttime.  At 
harvesttime  the  plot  treated  with  5  pounds  of  aldrin  per  acre  contained  3.62  pounds  per  acre  of 
insecticide  with  half  of  it  present  as  dieldrin  and  half  as  aldrin.  The  soil  treated  with  3  pounds' 
dieldrin  per  acre  contained  3.46  pounds  per  acre  all  as  dieldrin  and  the  plot  treated  with  5  pounds 
endrin  per  acre  contained  5.06  pounds  all  as  endrin.  The  pounds  per  acre  were  calculated  on  the 
basis  of  a  layer  6  inches  deep  weighing  2  million  pounds.  Although  the  soil  in  the  aldrin-treated 
plot  had  equal  quantities  of  aldrin  and  dieldrin,  the  sugarbeets  grown  in  that  soil  had  an  insecti- 
cide ratio  of  10  percent  aldrin  and  90  percent  dieldrin.  Apparently  the  growing  beet  either  has 
the  ability  to  assimilate  dieldrin  faster  or  the  ability  to  convert  aldrin  to  dieldrin  rather  rapidly. 


SUMMARY 

Sugarbeets  were  grown  in  soil  that  had  been  treated  with  5  pounds  of  aldrin  per  acre  or  3 
pounds  of  dieldrin  or  5  pounds  of  endrin  as  an  emulsion  spray.  At  harvesttime  these  sugarbeets 
contained  measurable  quantities  of  insecticides.  These  harvest  sugarbeets  were  washed  and 
sliced  into  thin  pieces  (cossettes)  and  carried  through  a  pilot  plant  sugar  processing  study.  Lack 
of  facilities  prevented  making  the  sugar  and  molasses  from  the  first  carbonation  juice.  The  dried 
pulp  produced  in  the  operation  contained  50  percent  of  the  insecticide  present  in  the  cossettes 
from  the  aldrin-treated  plot,  75  percentin  the  dieldrin- treated  plot,  and  50  percent  in  the  endrin- 
treated  plot.  The  first  carbonation  juice  from  which  the  molasses  and  sugar  would  be  made  con- 
tained from  1.3  to  3.6  percent  of  the  insecticide  present  in  the  cossettes.  In  the  aldrin-treated 
plot,  42  percent  of  the  insecticide  found  in  the  cossettes  was  unaccounted  for  in  the  raw  juice  plus 
dried  pulp.  The  first  carbonation  juice  plus  the  carbonation  mud  are  produced  from  the  raw  juice. 
In  the  dieldrin-treated  plot,  11  percent  and  in  the  endrin- treated  plot,  43  percent  of  the  insecti- 
cide was  unaccounted  for.  CodistLllation  of  the  insecticide  with  water,  loss  while  drying  the  pulp, 
and  discarding  of  the  pulp  press  water  are  suggested  as  possible  sources  of  loss  of  the  insecticide. 
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USE  PESTICIDES  SAFELY 

If  you  use  insecticides,  apply  them  only  when  needed  and  handle  them  with  care. 
Follow  the  directions  and  heed  all  precautions  on  the  container  label.  If  insecticides 
are  handled  or  applied  improperly,  or  if  unused  portions  are  disposed  of  improperly, 
they  may  be  injurious  to  humans,  domestic  animals,  desirable  plants,  honey  bees 
and  other  pollinating  insects,  fish,  and  wildlife,  and  may  contaminate  water  supplies. 
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